Predicting tumor aggressiveness will greatly facilitate cancer treatment. We have previously reported investigations utilizing various MR/optical imaging methods to differentiate human melanoma mouse xenografts spanning a range of metastatic potentials. The purpose of this study was to explore the histological basis of the previously reported imaging findings. We obtained the cryogenic tumor sections of three types of human melanoma mouse xenografts with their metastatic potentials falling in the rank order A375P<A375M<C8161. Both H&E and DAPI counter-stained TUNEL analysis showed distinct core-rim difference in aggressive tumors, while the core has apparently many viable cells forming structure of vascular-like networks and the rim appears viable-cell dense. The least aggressive ones (A375P) are relatively more homogenous without distinct core-rim difference. However, our previous study showed the core of more aggressive melanoma has higher Fp/NADH redox ratio, indicative of nutritional deprivation. Additionally, the low perfusion/blood vessel permeability measured previously by DCE-MRI indicated these cells should be under starvation presumably accompanied with more cell death. Thus, it remains an open question what the survival status of the cells in the core of more aggressive melanoma is. We are currently investigating whether these cells are in autophagic state, a possible cell survival mechanism under starvation conditions. * Lin Z. Li (215-898-1805, linli@mail.mmrrcc.upenn.edu) 
INTRODUCTION
Predicting tumor metastatic potentials has high clinical significance since aggressive tumors in general exhibit faster growth progression and higher metastasis than less aggressive ones. Our long term goal is to identify imaging markers of metastatic potentials (or aggressiveness) in mouse models of human melanoma and eventually translate these markers into clinical applications. We have established mouse xenografts of five melanoma cell lines (A375P, A375M, A375P5, A375P10, and C8161), whose metastatic potentials in mouse models and/or invasive potentials in vitro have been investigated. [1] [2] [3] [4] [5] [6] We have reported in previous ISOTT meetings that DCE-MRI and T 1ρ -MRI can differentiate the most aggressive melanoma xenografts from the least aggressive ones, 7 and that low temperature NADH/Fp fluorescence imaging or redox scanning can distinguish the aggressiveness of five melanoma cell lines (reported at ISOTT 2006 Conference). The results from the three methods all showed distinct difference between tumor core and rim in more aggressive melanomas. For example, DCE-MRI indicated that the aggressive C8161 tumors have a well-perfused rim and poorly-perfused core; T 1ρ -weighted MRI gave smaller T 1ρ value in the areas near the necrotic center of the aggressive C8161 tumors; the redox scanning results also showed the least aggressive tumor A375P is largely reduced with low redox ratios and the other four types of more aggressive tumors have oxidized core with high redox ratios and reduced rim with low redox ratios. The mean redox ratios in the more oxidized core highly correlate with the invasive potentials of the five lines measured in Boyden chamber (R 2 =0.93). This seems to suggest that it is the core that accounts for the differences in the metastatic potential. As part of our research efforts to understand the results obtained from the MR/optical imaging methods, we further performed histological analysis of frozen tumor sections. In this paper, we report our preliminary research findings and some insights obtained from H&E and DAPI counter-stained TUNEL assay analysis of three types of human melanoma mouse xenografts with their metastatic potentials falling in the rank order A375P<A375M <C8161.
METHODS

Animal Models
Three human melanoma cell lines, A375P, A375M, and C8161 were cultured in 10% FBS-added RPMI 1640 medium at 37°C under 5% CO 2 . The metastatic potentials of A375P, A375M, C8161 have been evaluated by counting the number of metastasis in distant organs in mice inoculated with human melanoma cell lines, 1-3 with C8161 being the most aggressive and A375P being the least aggressive. The invasive potentials of the three cell lines were also measured by the in vitro Membrane Invasion Culture System (MICS), 5, 6 falling in the rank order A375P(3%)<A375M(7%) <C8161(13.5%). The propagated cells were collected when they reach 75% confluence and subcutaneously inoculated into the athymic nude mice and grew into tumors in about 4-8 weeks. Two size groups of tumor were chosen for our study: smaller than 7 mm and bigger than 10 mm in diameter. In total, we have studied 13 tumors.
